Introduction
Implementation of strategies to prevent spontaneous preterm birth (sPTB) is increasingly standardized, as several recent RCTs and meta-analyses have shown that treatment for short cervical length detected by transvaginal ultrasound scan may reduce the risk of PTB. [1] [2] [3] [4] [5] [6] [7] [8] A systematic review of clinical practice guidelines (CPGs) for the prevention and management of sPTB worldwide found there were nine areas of consensus, including cervical length screening for high-risk women, but no consensus on treatment. There remain other areas of disagreement among clinical experts and guideline committees, with some recommended practices deemed ineffective based on current evidence and several contradictory recommendations. 9 Information on the impact of PTB guidelines on clinical management has not been available to date. It is unclear whether these global variations in recommended practice are also seen within nations or guidelines are strictly followed once implemented.
Considerable variation in management was demonstrated by our previous survey of UK specialist preterm labour (PTL) clinics in 23 clinics established in the UK, performed in 2012. 10 No consensus was available on the indications for referral, gestation of screening, definitions of the 'at risk' population or cervical length treatment thresholds. However, we concluded that antenatal PTL clinics were 'here to stay' as part of a growing trend to have specialist antenatal clinics. At the time of the previous survey, there had been a lack of formal guidance from health regulatory bodies on PTB prevention and the role of specialist clinics.
In 2015, the National Institute for Clinical Excellence (NICE) in the UK published a CPG for the management of PTL and birth. 11 Although specialist clinics were not formally mentioned, this guideline clearly identifies 16 +0 to 24 +0 weeks as the gestational age suitable for detection of a short cervix, defined as <25 mm on transvaginal ultrasound scan. Prophylactic vaginal progesterone or cervical cerclage is advised for women with a history of spontaneous preterm birth or mid-trimester loss between 16 +0 and 34
+0
weeks with a short cervix. Additionally, increased guidance is provided for clinicians on the diagnosis and management of preterm labour for women presenting with symptoms.
No mention is made of the use of the Arabin cervical pessary.
We performed a repeat survey 5 years after the original survey to identify whether current UK management of prevention of PTL has become increasingly homogenised following the issue of the NICE guidelines, and to identify current practice of diagnosis and management of women with threatened PTL in UK hospitals.
Methods
A postal survey (Supporting Information Appendix S1) comprising 21 multiple-choice questions addressing recommendations made by the NICE preterm birth guidelines 2016 was sent to 187 consultant-led NHS hospitals in the UK (England, Wales, Scotland, Northern Ireland, Channel Islands, and Isle of Man). The first round was sent in March 2017, followed by a second round in July 2017 to those who had not responded to the initial invitation. Questions focused on indications for referral to preterm birth prevention clinics, if available, and management of asymptomatic women at risk of spontaneous preterm birth. Additionally, this questionnaire asked about assessment and management of women attending the unit with threatened preterm labour, irrespective of preterm birth prevention clinic status. Respondents were given the opportunity to include written responses when predesigned response options were not applicable. Respondents could reply by post using the pre-addressed envelope provided or via email. If clarity was required on an answer, the email address provided by the staff member completing the questionnaire was contacted to clarify. Comparison of results was made with our previous UK preterm birth survey conducted in 2012, 9 which only focused on the role of preterm birth prevention clinics to assess the changes in service provision over the last 5 years. In this round, the role of management of threatened preterm labour was also included to assess the level of heterogeneity in management throughout the UK following release of the NICE guidelines on preterm birth. There was no patient involvement in the development of this research, and the study was unfunded.
Results
Since 2013, 11 units previously included in the survey no longer provide obstetric services or have merged, leaving 187 hospital trusts identified for inclusion. A postal survey was performed in two rounds, March and July 2017, achieving an overall response rate of 106/187 (57%). In all, 33/106 (31%) of units had specialist PTL clinics: 30 clinics in England, two in Scotland, and one in NI.
The majority of clinics run weekly and are led by NHS obstetric consultants (Table 1) ; there was a noticeable reduction in university staff leading the clinic, from 69 to 21% over 5 years in favour of NHS staff (84%). Indications for referral to specialist preterm labour clinics are shown in Table 2 and include: previous spontaneous preterm labour (100%), two large loop excisions of the transformation zone (LLETZ; 100%) and single knife cone biopsy (100%) as universal antenatal indications for referral to clinic with 'previous premature rupture of membranes (PPROM'; 91%), and 'recurrent second trimester miscarriages' (91%) referral criteria in almost all clinics. The most common gestation of previous sPTB or PPROM triggering referral remains at less than 34 weeks (65%). In all, 88% of clinics manage incidental findings of a short cervical length in pregnancy, and four clinics manage follow up for women with threatened preterm labour combining populations of asymptomatic and symptomatic women at risk of spontaneous PTL. An initial appointment following referral is most common between 12 and 14 weeks of pregnancy (84%). Table 3 shows details of prophylactic treatment, cervical length assessment, and treatment choice for short cervix. A short cervical length is classified as <25 mm in 55% of PTB prevention clinics and 63% of units that do not have a clinic; however, centile charts appropriate for gestational age (27%), <15 mm cervical length (3%), and the use of the QUIPP app (12%) are increasingly also used. The most popular treatment choice for short cervix is cervical suture (30%). An equally popular alternative to cerclage is to offer women a choice of multiple therapies (30%) with a combination of vaginal progesterone and cervical cerclage being the most common. Use of vaginal progesterone remained consistent across 5 years with 18% of units still using it as first-line treatment of a short cervix. Vaginal progesterone for prophylaxis based on history alone is generally avoided, with only 6% of units prescribing it without evidence of a short cervix. When primary treatment for short cervix is considered to be failing, cervical cerclage (30%) was the most popular secondary treatment. If cerclage was already a first-line treatment, vaginal progesterone was the most popular second line. However, 23 clinics did not specify a secondary choice.
In units that do not have dedicated preterm labour clinics, 'combination therapy' is less common (4%) and cervical cerclage is overwhelmingly the first-line treatment choice with over half of all women with short cervix being offered this treatment (Table 3) . Nearly, all units use ultrasound in combination with another bedside diagnostic test (Table 4 ). The phosphorylated form of insulin-like growth factor-binding protein-1 (51%), fetal fibronectin (fFN; 39%), and placental alpha macroglobulin-1 (PAMG-1; 3%) is currently used either in isolation or combined with other diagnostic biomarkers, or as an adjunct to cervical length scanning; only two hospitals use clinical assessment alone without any diagnostic test adjunct.
Managing threatened preterm labour
Tocolysis Nifedipine (71%) and atosiban (27%) are the most popular first choice tocolytics ( Table 4 ). The earliest gestation that tocolysis was offered ranged from 16 to 26 weeks and the upper gestation of use ranged from 26 weeks to less than 37 weeks' gestation (n = 104, 98%). Two trusts did not use tocolysis (2%).
Rescue cerclage
In asymptomatic women with exposed or prolapsed membranes and no sign of infection, 99 units (94%) would offer rescue cerclage in some circumstances (Table 4) . Forty-one units (39%) indicated that the gestational age was an important factor in offering rescue cerclage. Seven units (6%) do not offer rescue cerclage due to a combination of: risk of infection (n = 3, 3%), limited experience (n = 2, 2%), lack of scientific evidence (n = 8, 8%), and clinical ineffectiveness (n = 2, 2%).
Discussion

Main findings
This survey was a follow up to a structured assessment carried out in 2012/2013 of identification and management of women at risk of PTL in the UK. Over 5 years, there has been an increase in specialist PTL clinics, possibly reflecting a growing focus on these services following publication of national guidance and increased patient demand. Unsurprisingly, the greatest proportion of specialist PTL clinics are located within larger maternity units, perhaps reflecting bigger demand, as well as the availability of clinicians and resources to support these services. Previously, all identified specialist PTL services were located only in England; the services are now in devolved nations, making coverage more consistent with UK population demands. The reduction in university staff from 69 to 12% demonstrates these clinics may no longer be predominantly research-focused and have transitioned into standard clinical care.
There is certainly greater consensus among the management of PTL clinics compared with 2012. There was a lack of consensus over cervical length measurement deemed significant to initiate treatment. NICE defined short cervix in an asymptomatic population as a transvaginal cervical 
Strengths and limitations
The response rate for this survey was 57% and may not have achieved a complete picture of current UK practice. We did not include questions on management or screening of multiples for PTL. This was a pragmatic decision to ensure questionnaires were not overly time-consuming and to try to maintain good response rates. Improving response rates is unlikely to change the overall conclusion of this study. The lowest response was from hospitals with <2500 births per annum (n = 15). Most units in this group may only manage low-risk maternities and are likely to refer high-risk patients to larger units. Therefore, we feel that we achieved adequate coverage across various size units, particularly those actively managing preterm births.
Interpretation
Most women attending for their first appointment at clinic are at 12-14 weeks' gestation, and <34 weeks is emerging as the most popular cut-off gestation to identify high-risk women based on a previous PTL and PPROM, which has increased from 48% since 2013 to 65% today. In contrast to these findings, there is increasing divergence over primary treatments used for short cervix. Consistent with the current equipoise in research literature, clinics are increasingly offering patients the choice of combined therapies, in the hope that they will work on mechanistically different biological pathways. As an example, the most popular treatment choice for short cervix is cervical suture (30%) but this is compared with nearly half (45%) of clinics using cerclage 5 years previously. This change may have been partly related to National Institute of Health Research (NIHR)-funded clinical trials such as RECAP (EudraCT no. 2014-003112-36) and SUPPORT (EudraCT no. 2015-000456-15) encouraging randomisation between all three treatments which have been recruiting since the last questionnaire study was performed. 12 Assuming that there is no clinically meaningful difference between these three treatments and all are subsequently proven to provide benefit, our next challenge will be to identify whether combination therapy is of added value, as this practice has started to increase. We will need more adaptive randomised trial designs as we try to power studies to demonstrate ever smaller clinical effect sizes in a relatively small population at high risk. Cervical cerclage remains the most popular first-line treatment choice, particularly in units without specialist preterm birth prevention services. This is likely to be the consequence of NICE guidance in combination with highprofile negative trials of vaginal progesterone 13 and the Arabin pessary 14 published in recent years. We hope to see more homogeneity among PTB clinics following increased communication between specialist clinics at a national level through the UK Preterm Birth Clinical Network with increased support for hospitals developing new clinics. 15 Changes in primary treatment will almost certainly come from further research showing definitively positive or negative results for existing or new treatments. Specialist PTL clinics currently provide an environment to set-up and encourage participation in ongoing studies of women most at risk of PTL which will remain key for coordinated research efforts to identify pathophysiology and treatment of spontaneous PTL, particularly in light of the UK health secretaries' pledge to reduce PTB from 8 to 6% by 2025. 16 Transvaginal ultrasound was the most commonly used tool both on its own and in combination with other Over 70% of trusts follow the NICE recommendation of calcium channel blocker nifedipine as the first choice tocolytic. Atosiban was also reported in 20% of the remaining responses. Although similar efficacy levels have been reported in both direct and indirect comparative studies, 17 ,18 a decision analysis and network meta-analysis both found that calcium channel blockers would be a preferred first-line tocolytic with regard to several important outcomes including 48 hours' delay in delivery, respiratory distress syndrome, neonatal mortality, and maternal side effects. 19 On discovery of premature cervical dilation, often with exposed or prolapsing membranes, a rescue cerclage may be considered. Most units would offer a rescue cerclage if no obvious infection was detected in at least some clinical circumstances (94%); however, the questionnaire did not explore eligibility criteria for this procedure per unit. There is, however, a clear need for more robust data on maternal and fetal outcomes following rescue cerclage, which poses a significant challenge. A recent NIHR-commissioned call for a randomised controlled trial (RCT) of rescue cerclage versus expectant management may be able to provide this much-needed data.
Conclusion
Over the last 5 years, there has been an increase in the number and geographical spread of specialist preterm birth clinics in the UK. Although variation in practice remains, there appears to be increasing consensus in cut-offs for cervical length treatment, referral criteria to clinic, and the gestation at first appointment. Interestingly, there is increasing equipoise regarding primary treatments for short cervix, with more choice of first-line treatments and combination treatments offered to women.
The most favoured diagnostic tool for symptomatic threatened preterm labour is cervical length measurement in combination with testing (38%), but there is still large variation in UK methods of diagnosis of preterm labour.
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